ty remained high (90-92% ee). This dramatic pH effect leads to a catalytic asymmetric epoxidation process, which significantly enhances the utility of the current epoxidation. The broad optimal pH range simplifies the experimental operation. The epoxidation is typically carried out at pH around 10.5, which can be conveniently achieved by adding either K2CO3 or KOH as the reaction proceeds. This catalytic procedure also required significantly less oxone, suggesting that ketone 1 was indeed reactive enough to compete with the In further studies, we have shown that racemic enol ester epoxides can be kinetically resolved using chiral Lewis acids through these rearrangement processes.27 Among the Lewis acids studied, a (BINOL)2-Ti system has been found to be particularly effective (Scheme 16). Good enantiomeric excess can be obtained for both the recovered enol ester epoxides and the rearranged a-acyloxy ketones. With this Ti catalyst, we have found that the rearrangement proceeds with inver- In conclusion, during the past few years, chiral ketone-catalyzed asymmetric epoxidation has received intensive interest. A variety of chiral ketones have been investigated in a number of laboratories, and significant progress has been made in the field. The challenge for developing efficient ketone catalyst lies in delicately balancing the sterics and electronics of the chiral control elements around the carbonyl group. The studies in our laboratories have shown that the fructosederived ketone (1) is highly general and enantioselective catalyst for the epoxidation of trans-and trisubstituted olefins. 47 Recently, we have also found that ketone 11, a nitrogen analogue of 1, gives high enantioselectivity for a number of cisolefins and useful levels of enantioselectivity for certain terminal olefins. Further studies of ketone structure and catalytic properties will certainly facilitate the development of more efficient ketone catalysts.
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